various ailments such as diarrhea, liver and gastrointestinal track ailments, and a stimulant for the nerves (Zhang et al., 2005) .
The various activities of the clove represent aphrodisiac, stomachic, carminative, antispasmodic role (Pourgholami et al., 1999) . The clove is also reported to have anticarcinogenic property (Zheng & Kenney 1992; Awad & Fink, 2000; Dwivedi et al., 2011) . It possesses antiviral activity against Herpes simplex (Kurkawa et al., 1998) .
Moreover, it is reported to be related to reproductive functions, which leads to preform the present investigation (Mishra & Singh, 2008) .
Reproductive capacity is documented by unique characteristics from species to species. Depending on the ambient climates, animals have developed a particular reproductive strategy. Almost all the animals who inhabit in temperate zone of the Earth show a limited period of the active reproductive function in a year (Choi, 1996) . This is plausible for them to save a vast amount of energy required to maintain the active sexual activity. Thus, most of animals reproduce in a proper time in a year, spare the energy, and keep the species (Choi & Han, 2010; Choi & Lee, 2012) .
The golden hamster (Mesocricetus auratus) is a small rodent species whose reproductive ability is kept around summer season and regressed in winter (Choi & Lee, 2012) . This seasonal breeding strategy is determined by photoperiod that is the length of lighting in a day, which is surmised that the animal can predict possibly the annual cycle in a period of a year.
The altering changes of seasonal reproductive function in the hamsters can be duplicated in the artificial lighting regime. When the reproductively mature male hamsters are transferred to short photoperiod (SP; equal to and less than 12 hours of lights in a day), they lose generative activities, showing no functional spermatozoa in testes. On the other hand, if the length of lighting in a day is set to more than 12.5 hours of lights (long photoperiod; LP) resembling summer season, the generative functions are energetically resumed, doubtlessly promoted, and maintained afterward.
The goal of the present work was to investigate the effects of the SA extracts on the reproductive activity of male golden hamsters.
Plant material and extraction
The cloves of Syzygium aromaticum were purchased from the local company in Korea (Hyunjin Pharmacy Co., Ltd.). The raw material was ground into powder. The powered cloves (600 g) were dissolved in 1,000 ml of 60% ethanol for 10 days. In the process of the extraction, 1,000 ml of 60% ethanol was added and the blend was squeezed with woven texture to collect the fluid component. The fluid was evaporated to decoct by warming up the vessel containing the extract in hot water. Then it was dried in the oven kept at 60℃. The dehydrated product was milled to fine powder by Osterizer blender. The yield of the extract was 10.3% w/w in terms of dried starting material weights.
The powered extract was preserved at room temperature and was dissolved with vehicle (drinking water) prior to usage. During the entire experimental period the body weights were measured at the interval of 4 weeks. The behaviour of animals was observed to examine any abnormal incidents due to long-term experiment.
Animals
The testicular weights were determined at 0, 4, and 8 weeks. Following the measurements of the testicular volumes at the end of treatment, the animals were sacrificed and the testes were isolated and directly weighed. The testicular volumes were converted into testicular weights by calculating the major axis and the minor axis via a convenient formula developed previously (Watson-Whitmyre & Stetson, 1985) . The internal organs were also isolated and weighed.
Determination of testes weights
The testicular volumes were measured by laparotomy.
The hamsters were anesthetized using diethyl ether with the aid of pentobarbital (25 mg/kg of body weight) and ketamine (50 mg/kg of body weight). The skin overlying the scrotal sac was excised in a proper length, the testes within the scrotal sac were protruded, and the major axis and the minor axis of the testes were snugly measured by vernier calipers. The skin excised was then sutured with surgical thread. The testicular weights were calculated from the measurements. This method reduces greatly the number of animals needed and thus is economic without killing many animals.
Statistical analysis
Data were expressed as mean±SD or mean±SEM. Statistical analysis was performed using analysis of variance and student's t-test. Differences were considered to be significantat
P<0.05.
There were no any particular abnormal behaviors in animals treated with the SA extract for 8 weeks. The change of body weights during the entire experimental period of time was matched with the growth pattern. In general the body weights gradually increased from the beginning of the experiment. No significant differences of body weights were observed among any experimental groups at the end (Fig. 1) . Thus, the SA extract was concluded not to affect body weights and not to induce any atypical behavior.
In order to examine any changes of internal organs, various organs were isolated and weighed at the end of the experi- There were apparent individual differences in both SPM and SPH animals at the end of the present experiment. On the other hand, it is also not irrational that the ingredients of the SA extract would be converted into another substances by the metabolic process and work on the reproductive endocrine system. But it is not yet known which elements of the SA extract operate like those mentioned above. It could be greatly helpful to further examine the hormones in blood and the expression aspects of genes to uncover those action mechanisms.
Phytochemical studies indicate that the clove contains free eugenol, eugenol acetate, caryophyllene, sesqueterpene ester, phenyl propanoid, and β caryophyllene (Criddle et al., 2003; Tajuddin et al., 2003; Tanko et al., 2008) .
However, the compounds had not been scientifically studied for their effect on sexual function. The earlier study using hydro alcoholic extract (50%) of clove demon-strated the aphrodisiac activity (Tajuddin et al., 2004) . Recently, the promoting effect of herbal extract on the reproduction was reported (Lee et al., 2013 
